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Our Complicated Climate
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Here’s another positive feedback loop just like the snow and

ice one: Some clouds, like the ones you see in satellite pictures

off the west coast of the U.S., affect the climate system

mostly by reflecting sunlight. These clouds tend to form over

cold water. But because they reflect sunlight, they tend to keep

the water under them cold.

Fortunately, it appears that, on the whole, the Earth’s climate

doesn’t work this way, and so our climate doesn’t automatically

run away into some kind of weird super-cold condition (or super-

hot condition, either). This is because there are negative feed-

back loops that tend to balance the positive ones. For example:

high cirrus clouds are made from ice crystals. They tend to let

sunlight through, but they act like Greenhouses by trapping the

Earth’s heat. If the atmosphere warms up, they could melt, letting

the extra heat out. If the atmosphere cools down, more cirrus

clouds could form, trapping more heat and warming things back

up. Of course, it’s more complicated than this, but this example

shows how the climate can be stabilized by these negative

feedback loops. And it is also another example of why clouds are

important and why ARM is studying them.

Another reason that the amount of Global Warming is uncertain

is because we don’t know exactly when it will happen, or, to put it

more precisely, how fast it will happen. This is because of the

oceans. Unlike the land, the oceans can store up a lot of heat.

Almost everyone knows that the sand on a beach is cool at

night and hot—sometimes too hot to walk on comfortably—during

the afternoon. It heats up and cools down in a few hours.

But the oceans, because they can store up a lot of heat, take

a long time to heat up and cool down, possibly as long as a

thousand years or so. The time depends on how much of the

ocean we’re talking about. If it’s just the top few meters, it’s

not so long. But if it’s the whole thing, then the temperature

increases of Global Warming could happen quite slowly.

How much of the ocean we’re talking about depends on the

ocean currents and on how the atmosphere mixes the ocean’s

water around. These things depend on the winds. And the

winds depend on the atmospheric temperature. But the

temperature depends, among other things, on the ocean

currents...Hey, I said it was complicated, didn’t I?

The ARM Program offers great opportunities to students

who want to learn about atmospheric science in a hands-on

environment.  Student intern Javier Ramirez took advan-

tage of the chance to learn more about the TWP program

when  he went to work with ARM scientist Bill Porch last

summer.  Here’s what Javier has to say.

Q:  What university did you attend and what did you major in?

A:  Presently, I am attending the University of Puerto Rico

and I am majoring in chemistry with a minor in math.

Q:  How did you get involved with TWP?

A:  During the spring semester I looked through the

Internet for summer internships in chemistry and I

found the Global Change Educational Program

(GCEP).  This is a program funded by the Department

of Energy that provides students majoring in science

and engineering the opportunity to do research in

atmospheric sciences.  GCEP sent me a list of

mentors for whom I could work for and I choose

William Porch who works at TWP.

Q:  What interests you about atmospheric science and TWP?

A:  I became interested in atmospheric science because I

did a lot of reading about global warming issues and

the effects of greenhouse gases in my environmental

chemistry class.  In this class, I learned all about global

warming and the greenhouse effect and I became

concerned about air pollution problems. I thought that

maybe someday I could do something to help solve this

problem.  What interests me about TWP is the

instruments used to make atmospheric measurements

and the data obtained from them.  From the data

obtained in the Western Pacific Islands and the

research done at TWP we can learn a lot about Global

Climate Change.

Q:  What have you been working on while you have been

at TWP?  How does your work contribute to the

TWP Program?

A:  Right now I am doing research on the air pollution of

Puerto Rico.  Puerto Rico, like Manus and Nauru, is a

small tropical island but this one is located in the

Atlantic Ocean. My goals for this summer are to obtain

as much meteorological and geographic data for Puerto

Rico as possible to start the development of computer

models that can predict the concentration of air pollut-

ants in the atmosphere and its effect in regional and

global warming.  In the future my work could help TWP

in the development of computer models for the islands in

the Pacific to predict their meteorology and their effect

in climate change.

Q:  Do you have any advice for potential atmospheric

scientists?

A:  Read as much you can about atmospheric sciences in

books and scientific journals.  If you have access to the

Internet use it because it is the best tool for scientific

material.  If you are interested in studying atmospheric

sciences do not be afraid to travel far away to a

university that gives you the opportunity. Look on the

Internet for opportunities to study in the US or other

countries.

Q:  What has it been like working in the United States?

A:  It has been a wonderful experience because I’ve had the

opportunity learn a lot more about atmospheric sciences

and I have been able to meet a lot of scientists in this field.

What is a Greenhouse?
By Andrea Maestas

Scientists often talk about a natural process occurring in the

atmosphere called the Greenhouse effect.  The Greenhouse effect

is a heat trapping  mechanism our atmosphere uses to provide the

Earth with a stable climate so that organisms can live and grow.  To

completely understand just how the Greenhouse effect works on

our planet, you have to know how a real greenhouse works.

People often like to grow plants such as fruit, vegetables, and

flowers that require special temperature and moisture condi-

tions.  However, when you live in an environment that does not

have the proper  conditions for such plants they cannot grow.

For example, people who live in a state where winters are long

and summers are short would find it impossible to grow some

vegetables…unless they have a greenhouse!  A greenhouse is

a house made of glass that provides the right conditions for

plants to grow.  A greenhouse has glass walls and roof so that

the plants inside are exposed to natural light for much of the

day.  The sun’s rays heat a greenhouse and the glass walls

trap the heat inside.  This creates a warm environment year round.

The idea behind the greenhouse is that short-wave radiation from

the sun enters the house through the glass, is absorbed by the

floor and fixtures, and heats them up. The warm floor and

fixtures emit long-wave radiation that cannot escape through

the glass.  Instead, the heat stays trapped inside the greenhouse

and the temperature rises naturally.  This way, plants that cannot

be grown outside due to the natural climate are able to grow

inside the greenhouse where the temperature is warmer.

Our Earth’s atmosphere works a lot like a greenhouse.  The

sun warms our planet just like it does a greenhouse.  And

greenhouse gasses like carbon dioxide, methane, and nitrous

oxide trap heat inside the Earth just like the glass walls trap

heat in the greenhouse. That is why scientists sometimes refer

to the warming of the earth as the greenhouse effect.

So if the earth is naturally heated by the greenhouse effect,

why do so many scientists see it as a problem?  The answer

is simple; the earth needs a good balance of heat and cold in

order to remain healthy.  Imagine being trapped inside a glass

house under the hot rays of the sun.  All the heat from the

sun would be pouring into the glass house but none of the heat

would be escaping.  Eventually, the greenhouse would become

too hot for comfort.  This is what happens when the earth

does not have a good balance of hot and cold.

Student intern Javier Ramirez works with  ARM scientist Bill Porch on the

development of  computer models that can predict the  concentration of air

pollutants in the atmosphere and its effect in regional and global warming.


